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CHAPTER  I 

INTRODUCTION  AND  PURPOSE 


Introduction 

About  ten  years  ago,  during  a series  of  conferences  with 
the  author's  advisor,  an  interest  in  the  field  of  time  psy- 
chology was  developed.  Many  questions  were  discussed  which 
seemed  pertinent  to  the  learning  process  in  physical  educa- 
tion and  coaching  which  in  turn  might  be  applicable  to  many 
academic  subjects.  Some  of  these  questions  included  the  fol- 
lowing: How  much  time  should  there  be  between  practice  ses- 

sions in  learning  a new  skill?  Should  the  time  intervals 
between  practice  periods  be  reduced  or  increased  after  the 
skill  has  been  learned?  How  much  practice  should  an  athletic 
team  have  per  day  or  per  week?  Should  the  team  practice  the 
day  prior  to  a game?  Should  the  factor  of  time  between  games 
be  considered  in  arranging  schedules?  Questions  such  as  these 
and  many  more  appeared  to  apply  to  practically  all  sports, 
both  on  the  secondary  school  and  college  levels.  They  also 
seemed  to  pertain  to  the  teaching  of  physical  education 
classes  and  .to  the  coaching  of  intramural,  interscholastic 
or  intercollegiate  teams.  Answers  to  many  of  these  questions 
might  result  in  the  saving  of  a great  deal  of  time  (for  tea- 
chers, coaches  and  students)  and  money  (for  the  taxpayers  or 
sponsors) . 
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These  problems  seemed  to  indicate  an  excellent  field  for 
research  which  in  turn  led  to  a survey  of  the  studies  and  ex- 
periments which  had  been  carried  on  in  time  psychology. 

Purpose 

The  purpose  of  this  study  is  to  ascertain  what  differ- 
ences in  achievement,  if  any,  result  from  varying  the  time 
intervals  between  practices  for  different  groups  of  subjects. 
To  more  closely  approximate  a typical  learning  situation, 
the  units  of  practice  are  made  progressively  more  difficult 
with  the  exception  of  one  unit  which  is  maintained  as  a con- 
stant throughout  the  experiment.  The  number  of  practice 
periods  are  kept  the  same  for  each  group  while  the  time  in- 
tervals between  the  practice  periods  are  varied  for  each 
group.  From  a practical  point  of  view,  the  results  obtained 
may  indicate  the  amount  of  time  between  practice  periods 
which  produce  the  best  results  in  learning  a motor  skill. 
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CHAPTER  II 

REVIEW  AND  ANALYSIS  OF  THE  LITERATURE 
Review  of  the  Literature 

Snoddy1 2 3  did  considerable  work  with  experiments  on  the 
stabilimeter  (mirror  writing)  and  developed  evidence  for  two 
opposed  processes  in  mental  growth,  primary  growth  (that 
growth  in  learning  which  appears  early,  is  stable,  is  a posi- 
tive function  of  repetition  and  interpolated  time)  and  secon- 
dary growth  (that  growth  in  learning  which  appears  later,  is 
highly  unstable,  is  enhanced  by  withdrawal  of  time  and  lost 
through  the  effect  of  long  intervals  interpolated  in  the 
practice).  Others  who  conducted  experiments  with  the  stabili- 

9 cr 

meter  were  Lorge  and  Dore  and  Hilgard. 


1 • Snoddy,  G.  S.  Evidence  for  Two  Opposed  Processes  in  Mental 
Growth,  Lancaster,  1935,  Science  Press,  pp.  103. 

Snoddy,  G.  S.  “Evidence  for  Universal  Shock  Factor  in 
Learning“,  Journal  of  Experimental  Psychology,  35 J 403-417, 
October,  1945. 

Snoddy,  C-.  S.  “Learning  and  Stability",  Journal  of  Applied 
Psychology,  10:  I,  1-36,  1926. 

Snoddy,  G.  S.  “Reply  to  Dore  and  Hilgard",  Journal  of  Ex- 
perimental Psychology,  23:  375-383,  October,  1938. 

2.  Lorge,  I.  Influence  of  Regularly  Interpolated  Time  Inter- 
vals Upon  Subsequent  Learning,  Teachers  College,  Columbia, 
#438 , 1930. 

3.  Dore,  L.  R.  & Hilgard,  E.  R.  “Spaced  Practice  as  a Test  of 
Snoddy1 s Two  Processes  in  Mental  Growth",  Journal  of  Ex- 
perimental Psychology,  23:  359-374,  October,  1938. 
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Lorge,  in  addition  to  his  experiments  with  the  stabili- 
meter,  also  carried  on  research  with  mirror  reading,  nonsense 
numbers  and  code  learning  with  their  relation  to  time  psy- 
chology. He  found  better  achievement  where  distributed  learn- 
ing (distributed  practice  is  that  procedure  in  which  practice 
periods  are  repeated  at  various  intervals)  was  used  as  opposed 
to  massed  learning  (massed  practice  is  that  procedure  in 
which  each  practice  period  is  immediately  succeeded  by  an- 
other practice  period  with  no  interval  of  time  between  prac- 
tices) . 

Lashley^,  through  experiments  in  archery  target  shooting, 
showed  improvement  in  the  acquisition  of  the  skill  regardless 
of  the  degree  of  distribution  of  time  in  the  first  half  of 
the  total  practice  but  greater  improvement  with  greater  dis- 
tribution in  the  last  half  of  the  practice.  Murphy2,  in  the 
only  other  sport  skill  tested  in  the  field  of  time  psychology, 
javelin  throwing,  found  practices  of  three  days  per  week  to 
be  more  beneficial  to  success  than  practice  conducted  five 
days  per  wee k. 

1.  Lashley,  K.  S.  "The  Acquisition  of  Skill  in  Archery", 
Papers  from  Department  of  Marine  Biology  of  the  Carnegie 
Institution  of  Washington,  1915,  7,  105-128. 

2.  Murphy,  H.  H.  "Distribution  of  Practice  Periods  in  Learn- 
ing", Journal  of  Educational  Psychology,  7:  150-162, 

July,  1916 • 
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Hilgard  and  Smith-1-  used  the  Koerth  pursuit  rotor  to  test 
the  effect  of  distributed  practice  in  motor  learning.  They 
used  different  numbers  of  practices  per  day  for  each  group 
while  varying  the  time  interval  between  practices  from  twenty 
seconds  to  five  minutes*  Their  results  indicated  that  early 
in  learning,  a three  minute  rest  was  more  favorable  than  a 
one  minute  rest,  while  later  in  learning  a change  from  the 
three  minute  rest  to  the  one  minute  rest  brought  an  increase 
in  the  scores.  (This  w as  in  disagreement  with  Snoddy's 
findings).  Travis2  also  carried  out  experiments  using  the 
pursuit  rotor  apparatus. 

Smith*4 5,  in  an  experiment  with  meaningful  material  re- 
tained and  recalled,  found  variations  in  the  time  intervals 

had  little  if  any  effect  upon  retention.  Symonds  and  Diet- 
4 

rich  also  worked  on  memory  problems  in  relation  to  various 


1.  Hilgard,  E.  R.  & Smith,  M.  B~.  "Distributed  Practice- in 
Motor  Learning:  Score  Changes  Within  and  Between  Daily 
Sessions”,  Journal  of  Experimental  Psychology,  50:  136- 
146,  February,  1942. 

2.  Travis,  R.  C.  ‘’Practice  and  Rest  Periods  in  Motor  Learning’ 
Journal  of  Psychol opt,  3:  183-187,  January,  1937. 

Travis,  R.  C.  ’’The  Effect  of  Length  of  Rest  Period  on 
Motor  Learning”,  Journal  of  Psychology,  3:  187-194, 

January,  1937. 

3.  Smith,  F.  0.  ”The  Influence  of  Variable  Time  Intervals  on 
Retention  of  Meaningful  Material”,  Journal  of  Experimental 
Psychology,  30:  175-179,  February,  1942. 

4.  Symonds,  P.  M.  & Dietrich,  D.  H.  "The  Effect  of  Variations 

in  the  Time  Interval  Between  an  Interview  and  Its  Record- 
ing”, Journal  of  Abnormal  and  Social  Psychology,  36:  593- 
598,  October,  1941.  I 
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time  intervals.  Ebbinghaus1  found  that  one  forgets  with  the 
passage  of  time,  more  at  first  than  later  on;  material  more 
thoroughly  learned  was  less  readily  forgotten.  This  was  dis- 
covered through  research  on  memory  and  forgetting  experiments 

Experimentation  with  rats  running  mazes  was  conducted  in 
relation  to  the  problem  of  massed  versus  distributed  learning 
Bunch,2  Cook3  and  Gagne4  were  research  men  dealing  with  this 
phase  of  the  problem  of  time  psychology. 

Analysis  of  the  Literature 

An  analysis  of  the  literature  in  this  field  indicates 
that  no  experimentation  has  been  carried  on  for  a longer 
period  than  thirty  days  and  that  in  only  one  part  of  Snoddy's 
studies.  The  rest  of  the  experiments  have  been  conducted  for 
periods  of  from  two  to  ten  days. 

No  research  has  been  made  in  a time  study  problem  in 


1.  Woodworth,  R.  S.  Experimental  Psychology,  New  York,  1938, 
Holt  Co.,  Ch.  IX,  pp.  211-216  (Massed  vs.  Spaced  Learning) 

2.  Bunch,  M.  E.  "A  Comparison  of  Retention  and  Transfer  of 
Training  from  Similar  Material  after  Relatively  Long 
Periods  of  Time",  Journal  of  Comparative  Psychology,  32: 
217-231,  October,  1941. 

Bunch,  M.  E.  "Cumulative  Transfer  of  Training  Under  Dif- 
ferent Temporal  Conditions",  Journal  of  Comparative  Psy- 
chol ogy . 37:  265-272,  October,  1944. 

3.  Cook,  T.  W.  "Factors  in  Massed  and  Distributed  Practice", 
Journal  of  Experimental  Psychology,  34:  325-534, 

September,  1944. 

4.  Gagne,  R.  M.  "The  Effect  of  Spacing  of  Trials  on  the  Ac- 
quisition and  Extinction  of  a Conditioned  Operant  Response 
Journal  of  Experimental  Psychology,  29:201-216,  Sept.  *41. 
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which  the  normal  learning  situation  (adding  new  material  at 
each  practice  period)  has  been  approximated.  All  experimen 
ters  have  maintained  their  material  constant  throughout  the 
entire  number  of  practice  sessions. 

The  time  intervals  between  practice  periods  have  been 
kept  the  same  for  all  research  problems  in  this  field. 


' , i.  j.  3 t . ' • . • ? ; 

. ■ 

. . 

• ' • . , • ) 


CHAPTER  III 


PROCEDURE 


Procedure 

Physical  Education  includes  many  skills  which  lend  them- 
selves to  research  in  the  field  of  time  psychology  due  to  the 
fact  that  they  can  be  isolated,  controlled  and  evaluated  (from 
a scientific  point  of  view)  while  maintaining  the  interest  of 
the  subjects. 

The  first  skill  to  be  considered  for  this  research  was 
basketball  foul  shooting,  but,  as  primary  growth  in  learning 
was  to  be  studied,  this  skill  was  not  practical  because  most 
subjects,  (both  male  and  female)  had  had  experience  in  this 
activity.  Bowling  was  considered,  but  the  cost  and  inaccessi- 
bility of  the  alleys  made  this  sport  unacceptable.  Pool 
seemed  to  be  a satisfactory  game  in  which  to  test  students 
but  the  shots  involved  too  much  luck  to  be  valid.  Billiards 
was  then  decided  upon  as  the  motor  skill  to  be  learned  be- 
cause set  shots  could  be  standardized  for  use  by  all  subjects, 
the  table  could  be  made  available  to  all  participants  and  an 
interest  created  and  maintained  in  the  game. 

After  the  apparatus  for  the  experiment  was  decided  upon, 
the  selection  of  the  subjects  was  the  next  phase  of  the  pro- 
blem. On  checking  a class  of  eighty  college  freshmen  men 
students,  it  was  found  that  seventy-five  of  them  had  had  ex- 
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perience  in  playing  pool  or  billiards.  A similar  check  was 
made  with  a class  of  women  college  students  but  there  it  was 
found  that  only  a very  few  of  them  had  played  either  sport. 

It  was  therefore  decided  to  use  college  women  as  subjects  for 
the  experiment. 

The  next  procedure  was  to  work  out  a series  of  set  shots* 
to  be  used.  A group  of  set  shots  were  developed  by  the  author 
and  then  tried  out  by  two  women  subjects  who  had  never  played 

billiards  or  pool.  During  this  testing  period,  which  was  con- 

•» 

ducted  over  a period  of  two  months,  eleven  set  shots  were 
finally  selected  and  arranged  progressively  in  the  order  of 
difficulty.  By  alternating  the  subjects  after  every  five 
shots,  it  was  found  that  fifty  shots  could  be  made  per  prac- 
tice period  without  the  element  of  fatigue  being  encountered. 
This  meant  that  during  the  actual  experiment  the  subjects 
should  work  in  pairs  or  in  threes. 

The  first  five  of  the  eleven  set  shots  were  then  estab- 
lished for  the  first  practice  period.  Number  one  set  shot 
was  attempted  five  times  on  the  right  side  of  the  table  by 
the  first  girl  and  then  by  the  second  girl.  The  same  set 
shot  was  repeated  on  the  left  side  of  the  table  five  times 
by  each  of  the  two  girls,  respectively.  This  procedure  was 
carried  on  with  set  shots  two,  three,  four  and  five,  thus 


*The  eleven  set  shots  are  illustrated  in  Charts  I and  II, 
(pages  10  & 11) . 
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making  a total  of  fifty  shots  per  practice  period.  During 
each  succeeding  practice  period,  a new  shot  was  added  while 
dropping  the  first  set  shot  of  the  previous  practice;  for 
example,  during  the  first  practice  period  set  shots  1,  2,  3, 

4 and  5 were  attempted  by  each  subject;  during  the  second 
practice  period  number  one  set  shot  was  eliminated  while  set 
shot  number  six  was  added  thus  making  set  shots  2,  3,  4,  5 
and  6 the  ones  to  be  attempted.  This  procedure  was  carried 
on  until  all  eleven  set  shots  were  used. 

One  exception  to  this  procedure  was  the  retention  of 
set  shot  number  five  for  all  practice  periods.  A constant 
was  thus  provided,  referred  to  previously,  which  was  retained 
to  show  the  effect  of  time  on  learning  this  single  set  shot. 
Out  of  all  the  shots  attempted  by  each  subject,  set  shot 
five  made  up  one  fifth  of  the  total  amount  of  shots  attempted. 

It  was  decided  to  conduct  nine  practice  periods,  the 
first  of  which  was  to  be  used  to  teach  the  techniques  of 
shooting.  During  the  first  night  the  subjects  were  taught 
the  following:  What  comprised  a successful  billiard  shot  - 

striking  the  cue  ball  with  the  cue  stick  in  such  a manner 
that  it  would  hit  first  the  red  ball  and  then  the  white 
ball;  (the  red  ball  was  always  the  first  target  ball  to  be 
hit  by  the  cue  ball) ; how  to  hold  the  cue  stick  - right 
handers  were  told  to  place  their  left  hand  on  the  table  about 
four  or  five  inches  behind  the  cue  ball  to  act  as  a bridge 
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for  the  stick;  the  cue  stick  was  to  slide  back  and  forth  on 
the  thumb  while  using  the  index  finger  to  prevent  lateral 
slipping;  the  butt  end  of  the  cue  stick  was  to  be  held  light- 
ly by  the  right  hand;  movement  of  the  cue  stick  was  to  be 
made  by  moving  the  lower  arm  at  the  elbow  while  maintaining 
the  upper  arm  steady;  the  instructor  demonstrated  how  to 
hold  the  cue  stick  but  did  not  make  a shot  for  them  to  see. 
The  use  of  chalk  upon  the  cue  tip  (to  prevent  slipping)  was 
explained;  other  suggestions  given  during  the  first  practice 
session  were  position  of  the  feet,  where  the  cue  ball  was  to 
be  struck  by  the  cue  stick  and  how  to  look  down  the  'barrel1 
of  the  cue  stick  to  judge  direction. 

Starting  with  the  second  practice  period  and  continuing 
on  throughout  the  experiment  no  corrective  suggestions  were 
given. 


During  the  last  practice  period  all  eleven  set  shots 
(except  set  shot  five)  were  attempted  with  four  trials  for 
each  set  shot  (two  on  the  right  side  of  the  table  and  two  on 
the  left  side).  This  made  forty  shots.  The  last  ten  shots 
were  made  up  by  set  shot  five  (the  constant)  which  was  car- 
ried out  in  the  same  manner  as  in  other  practice  periods, 
i.e.  five  trials  on  the  right  side  of  the  table  and  five  on 
the  left  side. 

A total  of  450  shots  were  made  during  the  nine  practice 
periods  while  ninety  (90)  shots  were  made  on  set  shot  five. 
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Pertinent  information  regarding  the  conduct  of  the  ex- 
periment also  includes  the  following:  practice  periods  were 

carried  on  during  the  late  afternoon  and  early  evening  from 
four  o'clock  to  nine  o'clock.  The  girls  came  to  the  labora- 
tory in  pairs  and  the  time  required  to  complete  the  one  hun- 
dred shots  (fifty  for  each  girl)  was  between  twenty  to  thirty 
minutes • 

Scoring*  of  the  successful  or  unsuccessful  shots  was 
done  by  the  girl  who  was  not  shooting  at  the  time.  The  tar- 
get balls  were  set  up  on  the  prescribed  spots  by  the  in- 
structor (who  also  checked  the  scoring),  while  the  person 
doing  the  shooting  set  up  the  cue  ball  in  accordance  with 
instructions  by  the  instructor. 

If  a girl  missed  one  practice  period,  she  was  automati- 
cally disqualified  as  far  as  the  experiment  was  concerned 
and  none  of  the  data  collected  on  her  shooting  could  be  used. 

No  subject  was  permitted  to  practice  between  sessions; 
the  only  set  of  balls  available  were  locked  up  when  not  in 
use;  the  girls  agreed  not  to  play  at  any  other  place  where 
there  was  a billiard  or  pool  table. 

Two  sections,  of  from  ten  to  fourteen  girls  per  section, 
made  up  a group;  fourteen  subjects  were  the  greatest  number 
which  could  be  tested  during  one  practice  session.  There 

*A  sample  score  sheet  is  included  in  Appendix. 


- : 

: *■  ;o  . o:  . ' ' 

' 

i ' ; • 

. • j. 

. 

’ n • : * • / 

. 

- / , , - j ?.  ' 

x . 

. 

• : ■: «.  v: ' . y : ■ . • 

. . 

iO  C 

. 

. , ' ,’r  y • X " 

. 

. 


were  four  Groups  who  took  part  in  the  experiment  and  these 
will  he  described  in  detail  in  the  following  paragraphs. 

The  First  Group  carried  on  their  nine  practice  sessions 
three  days  per  week  for  three  weeks  in  a row  — i.e.  Monday, 
Tuesday,  Wednesday  of  the  first  week,  Monday,  Tuesday, 
Wednesday  of  the  second  week  and  Monday,  Tuesday,  Wednesday 
of  the  third  week.  Listing  the  days  by  numbers  gives  the 
following  practice  days:  1st  day,  2nd,  3rd,  8th,  9th,  10th, 

15th,  16th,  17th.  This  time  pattern  is  similar  to  one  used 
in  a school  situation  where  the  practice  sessions  are  held 
three  times  per  week.  This  group  will  be  called  the  Three - 
Day-Per-Week-Group . 

The  second  time  pattern  was  suggested  by  a German  psy- 
chologist, Albin  Goldschmied,  a refugee  who  came  to  this 
country  in  1941.  (Dr.  Goldschmied  taught  at  Boston  Univer- 
sity and  at  Brandeis  University  for  several  years  prior  to 
moving  to  New  York  City).  His  theory,  while  untested  except 
by  his  own  individual  case  studies,  seemed  to  warrant  further 
research.  He  suggested  that  the  interpolated  time  pattern 
(interpolated  time  pattern  is  defined  as  varying  the  length 
of  time  between  practice  periods  in  accordance  with  a set 
plan)  between  practices  should  be  of  short  duration  at  the 
beginning  of  the  experiment  and  become  progressively  longer 
as  the  sessions  continued.  In  this  study  the  term  additive 
time  pattern  was  used  because  the  days  of  practice  were 
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formed  by  adding  the  first  two  numbers  or  days  to  make  the 
third  number  or  day  (1st  day  plus  2nd  day  equals  3rd  day); 
the  second  and  third  numbers  or  days  to  make  the  fourth 
number  or  day  (2nd  -f-  3rd  = 5th;  the  third  and  fourth  numbers 
or  days  to  make  the  fifth  number  or  day  (3rd  + 5th  r 8th); 
etc.  up  to  and  including  the  fifty-fifth  day  which  was  the 
ninth  practice  session.  Listing  the  nine  practice  periods 
by  numbers  gave  the  days  on  which  the  practices  occurred: 

1st  day,  2nd  day,  3rd,  5th,  8th,  13th,  21st,  34th,  55th. 

The  first  day’s  practice  was  begun  on  a Thursday  (1st  day) 
followed  by  practice  periods  on  Friday  (2nd  day),  Saturday 
(3rd  day),  Monday  (5th  day),  Thursday  (8th  day),  etc.  Out  of 
the  nine  practice  periods  two  fell  on  Thursday,  one  on  Fri- 
day, one  on  Saturday,  one  on  Monday,  three  on  Tuesday,  and 
one  on  Wednesday,  This  group.  Group  Two  will  be  referred  to 
as  the  Addit ive-Group . 

Practice  for  the  next  group  was  conducted  on  a daily 
basis  including  Saturday  and  Sunday.  The  two  sections  in 
this  group  started  their  respective  practice  periods  on 
Wednesday  and  continued  their  nine  sessions  through  Thursday 
of  the  following  week.  Numerically  this  time  pattern  may  be 
described  as  follows:  1st  day,  2nd,  3rd,  4th,  5th,  6th,  7th, 

8th,  9th.  This  Third  Group  is  called  the  Daily-Group . From 
a relative  point  of  view  this  group  most  nearly  approached 
massed  learning  as  far  as  this  experiment  was  concerned. 
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The  last  time  pattern  was  established  on  the  basis  of 
practice  once  a week.  The  two  sections  ran  concurrently  on 
Wednesdays  and  Thursdays,  respectively  for  a period  of  ten 
weeks.  The  number  of  the  nine  respective  days  when  the  prac- 
tice periods  were  conducted  include:  1st  day,  8th,  15th, 

22nd,  29th,  36th,  43rd,  * 57th,  64th.  The  exception  (*)  to 
the  one  day  per  week  schedule  was  made  between  the  seventh 
and  eighth  practice  periods  because  of  vacation  week.  The 
Fourth  Group  will  be  referred  to  as  the  One -Day -Per -Week- 
Group. 

A summary  of  the  four  time  pattern  groups  is  made  below: 


Group 

I: 

Three -Day-Per-Week-Group 
1,  2,  3,  8,  9,  10,  15,  16,  17. 

Group 

II: 

Add it ive-Group 

1,  2,  3,  5,  8,  13,  21,  34,  55. 

Group 

III: 

Daily -Group 

1,  2,  3,  4,  5,  6,  7,  8,  9. 

Group 

IV: 

One -Day-Per-Week-Group 

1,  8,  15,  22,  29,  36,  43,  * 57 

(^vacation  week) 

The  actual  experiment  began  on  February  17,  1947  at 
Lasell  Junior  College,  Newton,  Massachusetts.  Ten  girls  made 
up  the  first  section  of  the  Three -Day-Per-Week-Group  and  out 
of  this  number  eight  girls  finished  the  nine  practice  periods. 
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One  girl  was  hospitalized  for  an  appendix  operation  while  the 
other  girl  had  to  be  excused  because  of  a death  in  the  family. 

The  billiard  table  was  then  moved  to  the  Speare  House 
in  Boston,  Massachusetts  where  fourteen  Boston  University 
women  students  made  up  the  second  section  of  the  First  Group. 
All  the  subjects  in  this  group  completed  the  nine  practice 
sessions • 

The  remainder  of  the  research  was  conducted  at  the 
Charlesgate  Hall,  a dormitory  for  Boston  University  women 
students.  There  were  twenty  seven  girls  in  the  two  sections 
which  made  up  the  Add it ive -Group . Only  two  girls,  one  from 
each  section,  did  not  complete  the  practices  and  their  fail- 
ures to  report  were  due  to  illnesses. 

In  the  Third  Group,  which  was  conducted  on  a daily  basis, 
twenty-three  subjects  took  part  with  twenty-two  finishing  all 
practices.  The  one  girl  who  failed  to  complete  the  study  was 
taken  ill  on  the  last  night  but,  of  course,  all  her  data  had 
to  be  discarded. 

The  Fourth  time  pattern  Group,  v/ith  one  week  intervals 
between  practices,  started  off  with  fourteen  subjects  in  each 
section.  One  subject  was  advised  not  to  continue  because  of 
her  apparent  lack  of  interest  in  billiards;  she  was  the  only 
one  in  the  entire  experiment  to  indicate  a dislike  for  the 
game.  Ten  other  subjects  dropped  out  because  of  illnesses 
thus  making  a total  of  ninety-one  to  complete  the  nine  prac- 
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tice  periods 


Summarizing  the  figures  listed  above  for  all  four  groups, 
it  may  be  noted  that  out  of  one  hundred  and  two  subjects  who 
started  the  experiment,  only  eleven  dropped  out,  thus  making 
a total  of  ninety-one  to  complete  the  nine  practice  periods. 
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CHAPTER  IV 


PRESENTATION  AND  ANALYSIS  CF  DATA  FOR  ALL  SET  SHOTS 
Significance  of  Data 

The  significance  of  the  difference  of  the  means  is  as 
follows:  when  the  difference  (D)  in  the  means  (m)  is  two  and 

one  half  times  the  standard  error  (SE),  the  difference  will  be 
Judged  significant.  A critical  ratio  (CR)  of  2.5  will  be 
considered  indicative  of  a significant  difference  since  there 
are  99.4  chances  out  of  100  that  the  mean  gains  for  one  group 
are  greater  than  for  another  group. 

Significance  of  correlation  coefficients  (r):  Corre- 
lations between  groups  will  be  declared  significant  if  they 
are  between  + 0.90  and  + 1.00. 

Summary  of  Data* 

A summary  of  the  data  of  all  set  shots  for  each  of  the 
four  groups,  including  totals,  ranges,  means,  and  standard 
deviations,  is  shown  in  Table  I,  (page  21).  The  figures  for 
the  first  practice  period  were  included  in  the  table  but  they 
were  not  used  in  computing  the  totals.  The  reason  for  this 
procedure  is  explained  in  the  section  entitled,  "First  Prac- 
tice Period  Data". 


* The  records  of  all  the  set  shots  for  each  of  the  four  groups 
and  their  individual  subjects  are  included  in  the  Appendix, 
Tables  XX  - XXIII. 
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Table  I 


SUMMARY  OP  THE  DATA  OP  ALL  THE  SET  SHOTS  FOR  EACH  OP  THE 
FOUR  GROUPS  w INCLUDING:  TOTALS,  RANGES,  MEANS  AND 

STANDARD  DEVIATIONS 


Pract ices 

1 

2^3 

4 

5 

6 

7 

8 

9 

to 

Totals 

(2-9) 

Sub-Totals 

Group 

I- 

(4) 

401 

526 

596 

487 

493 

458 

452 

439 

569 

4020 

Group 

II 

(5) 

463 

524 

601 

496 

504 

466 

456 

475 

622 

4134 

Group 

III 

(6) 

501 

528 

570 

502 

503 

450 

442 

440 

550 

3985 

Group 

IV 

(7) 

490 

526 

568 

499 

484 

462 

394 

403 

532 

3868 

Ranges 

Group 

I 

10- 

19- 

25- 

12- 

19- 

17- 

15- 

13- 

17- 

167- 

39 

41 

46 

40 

39 

37 

33 

36 

40 

294 

Group 

II 

9- 

20- 

18- 

17- 

16- 

18- 

14- 

18- 

25- 

174- 

41 

40 

40 

37 

38 

39 

35 

38 

43 

289 

Group 

III 

15- 

17- 

17- 

11- 

20- 

15- 

9- 

14- 

18- 

145- 

40 

43 

46 

37 

37 

35 

39 

37 

42 

306 

Group 

IV 

18- 

18- 

19- 

16- 

20- 

18- 

13- 

15- 

21- 

155- 

36 

42 

41 

36 

38 

32 

29 

31 

38 

256 

Means 

Gr  oup 

I 

225 

292 

33i 

272 

274 

254 

25i 

244 

315 

223.3 

Group 

II 

25*7 

29J. 

334 

278 

283 

258 

253 

264 

345 

229.7 

Group 

III 

27.8 

293 

31.7 

272 

278 

253 

245 

2 4*4 

305 

221.4 

Group 

IV 

27.2 

292 

315 

27.7 

268 

25.7 

218 

224 

295 

214.9 

S.  D. 

Group 

I 

850 

096 

652 

827 

5tf7 

631 

484 

077 

037 

122.3 

Group 

II 

857 

685 

521 

480 

545 

531 

5.71 

483 

3.75 

31.6 

j Group 

III 

635 

741 

7.70 

659 

448 

637 

630 

629 

553 

134.8 

1 Group 

IV 

438 

682 

635 

363 

538 

389 

492 

098 

451 

30.4 

(1)  Each  group 

(2)  The  second 

(3)  Totals  are 

( 4 ) Gr  oup  I 

(5)  Group  II 

(6)  Group  III 

(7)  Group  IV 


was  composed  of  18  subjects 
practice  was  the  equating  period 
for  practice  periods  two  through 

- The  Three-Day-Per-Week-Group 

- The  Additive-Group 

- The  Daily-Group 

- The  One -Day -Per -Week -Group 


nine 


The  mean  scores  for  each  of  the  four  groups  covering  the 
nine  practice  periods  are  shown  in  Diagram  I (page  23).  It 
may  be  noted  that  the  mean  scores  for  the  respective  groups 
do  not  increase  progressively  at  each  successive  practice 
period  as  they  might  be  expected  to  do  in  a typical  learning 
experiment.  The  reason  for  this  is  that  the  material  to  be 
learned  became  progressively  more  difficult  through  the  first 
eight  practice  periods  (adding  a new  and  more  difficult  shot 
at  each  practice  period).  The  ninth  session  was  a review 
or  test  period  at  which  time  all  the  set  shots  used  in  the 
experiment  were  attempted  and,  therefore,  there  was  an  in- 
crease in  the  scores* 
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First  Practice  Period  Data 


The  first  practice  period  was  used  to  instruct  the  sub- 
jects in  how  to  play  billiards.  Throughout  this  practice 
period  corrective  suggestions  were  made  by  the  instructor. 

The  data  for  the  first  practice  period  have  been  included  in 
the  tables  and  diagrams,  but  they  have  not  been  used  in  de- 
termining totals,  critical  ratios  or  correlation  coefficients. 

Second  or  Equating  Practice  Period  Data 

No  preliminary  equating  of  the  groups  was  attempted. 

From  each  of  the  four  groups,  eighteen  subjects  were  selected, 
who  had  completed  all  nine  practice  periods,  and  their  scores 
were  used  as  the  data  for  analysis  and  interpretation. 

Starting  with  the  second  practice  period,  no  help  was 
offered  the  subjects  by  the  instructor.  The  scores  for  this 
period  seemed  to  represent  the  subjects’  basic  abilities  in 
billiard  shooting  and,  therefore,  they  were  selected  as  the 
basis  for  equating  the  groups.  The  scores  for  the  second 
practice  period  for  the  four  groups  are  presented  in  Table  II. 
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Table  II 


A SUMMARY  OF  THE  DATA  FOR  THE  SECOND  PRACTICE  PERIOD  FOR 
EACH  OF  THE  FOUR  GROUPS  INCLUDING:  TOTALS,  RANGES,  MEANS, 
STANDARD  DEVIATIONS  AND  CORRELATION  COEFFICIENTS 


Groups 

Totals 

Ranges 

Means 

S.  D. 

I 

526 

19-41 

29.2 

6.96 

II 

524 

20-40 

29.1 

6.85 

III 

528 

17-43 

29.3 

7.41 

IV 

526 

18-42 

29.2 

6.92 

Correlation 

Coefficients 

between  Groups 

Correlat ion 

Correlation 

Groups 

Coefficient  s 

Groups 

Coefficients 

I - II 

0.986 

II-III 

0.955 

I -III 

0.981 

II-  IV 

0.955 

I - IV 

0.975 

III-  IV 

0.989 

Third  to  Eighth  Practice  Periods  Data 

The  scores  for  the  third  practice  period  for  Groups  I, 
II,  and  III  should  have  been  approximately  equal,  as  they 
were  conducted  on  days  with  the  same  time  intervals  between 
the  practice  periods.  This  proved  true  for  Group  I,  the 
Three-Day-Per-Week-Group  and  Group  II,  the  Addit ive -Group, 
but  the  score  for  Group  III,  the  Daily-Group,  was  somewhat 
lower.  The  reason  for  the  drop  of  Group  III  may  have  been 
due  to  an  incident  which  occurred  during  the  third  practice 


period.  One  of  the  girls  in  the  dormitory  fell  down  an  ele- 
vator shaft  from  the  sixth  floor  to  the  basement.  Although 
not  killed,  she  was  very  badly  injured.  Practically  all  the 
girls  were  upset  emotionally  by  the  accident  and  their 
shooting  may  have  been  adversely  effected. 

Group  IV,  the  One-Day -Per-Week-Group,  did  not  have  their 
third  practice  period  until  seven  days  after  the  second  prac- 
tice period  and  as  a result  their  score  did  not  coincide  with 
those  of  the  other  groups  for  that  period. 

The  mean  scores  for  all  four  groups  v/ere  fairly  consis- 
tent for  practice  periods  four,  five  and  six,  but  in  prac- 
tice period  seven,  the  One-Day -Per-Week-Group  dropped  far 
below  that  of  the  other  groups.  Their  (Group  IV’ s)  score 
for  practice  period  eight  was  also  low.  The  other  three 
groups  had  similar  scores  for  practice  period  seven  but  at 
the  eighth  practice  period,  the  Addit ive -Group  showed  a gain 
while  the  other  two  groups — the  Three -Day -Per-Week-Group  and 
the  Daily-Group,  registered  losses. 

Ninth  or  Final  Practice  Period  Data 

The  Addit ive -Group  showed  the  highest  score  for  the 
ninth  practice  period.  The  other  three  groups  finished  in 
the  following  order:  second,  the  Three-Day-Per-Week-Group, 

third,  the  Daily-Group,  and  fourth,  the  One-Day-Per-Week- 
C-roup.  The  differences  in  the  mean  scores  for  the  four  groups 


for  the  last  practice  period  are  shown  in  Tables  III  to  VIII, 
inclusive. 

Table  III 

DIFFERENCE  IN  MEANS  OF  GROUP  I,  THE  T HREE - DAY -PER -WEEK -GROUP 
AND  GROUP  II,  THE  ADDIT IV E -GROUP , FOR  THE  NINTH  PRACTICE  PERIOD 


Practice 

Group 

No. 

M 

S®m  ^mping  S#i*D 

C.R 

• 

9 

I 

18 

51.6 

1.26 

3.0  1.20 

2.50 

9 

II 

18 

34.6 

.88 

The  critical 

rat  io 

of  the  difference  between  the 

Three- 

Day-Per-Week-Gr oup  and  the  Add it ive -Group  is  2.50.  There  are 

99.4  chances  out  of  100 

that  the  true  difference  is  greater 

than  zero. 

that  is,  there  are  99.4  chances  out  of  100 

that  the 

mean  of  the  Additive-Group  is  greater  than  the  mean  of 

the 

Three -Day- 

-Per -Week -Group 

at  the 

time  of  the  ninth  practice 

period • 

Table 

IV 

DIFFERENCE  IN  MEANS  OF 

GROUP  I, 

THE  THREE-DAY-PER-WEEK -GROUP 

AND  GROUP  III,  THE 

DAILY- 

GROUP,  FOR  THE  NINTH  PRACTICE 

PERIOD 

Practice 

Group 

No. 

M 

SE  D S.E. 

m mimz  D 

C.R. 

9 

I 

18 

31.6 

1.26 

1.0  1.50 

0 . 66 

9 

III 

18 

30.6 

1.33 

27 


The  critical  ratio  of  the  difference  between  the  Three - 


Day -Per -Week -Group  and  the  Daily-Group  is  0.66.  There  are 
74.4  chances  out  of  100  that  the  true  difference  is  greater 
than  zero,  that  is,  there  are  74.4  chances  out  of  100  that 
the  mean  of  the  Three -Day-Per-Week-Group  is  greater  than  the 
mean  of  the  Daily-Group  at  the  time  of  the  final  practice 
period • 

Table  V 


DIFFERENCE  IN  MEANS  OF  GROUP  I,  THE  THREE- DAY-PER-WEEK-GROUP 
AND  GROUP  IV,  THE  ONE -DAY -PER -WEEK-GROUP , FOR  THE 

NINTH  PRACTICE  PERIOD 


The  critical  ratio  of  the  difference  between  the  Three - 
Day-Per-Week-Group  and  the  One -Day-Per-Week-Group  is  1.28. 
There  are  89.9  chances  out  of  100  that  the  true  difference  is 
greater  than  zero,  that  is,  there  are  89.9  chances  out  of  100 
that  the  mean  of  the  Thr ee-Day-Per-Week-Group  is  greater  than 
the  mean  of  the  One-Day -Per-Week-Group  at  the  time  of  the 
final  practice  period. 
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Table  VI 


DIFFERENCE  IN  MEANS  OF  GROUP  II,  THE  ADDITIVE  GROUP 
AND  GROUP  III,  THE  DAILY-GROUP,  FOR  THE 
NINTH  PRACTICE  PERIOD 


Practice 

Group 

No. 

M 

SE 

m 

D 

m2m3 

S-£,D 

C.R. 

9 

II 

18 

34.6 

.88 

4.0 

1.48 

2.71 

9 

III 

18 

30.6 

1.33 

The  critical  ratio  of  the  difference  between  the  Additive 
Group  and  the  Daily-Group  is  2,71.  There  are  99.7  chances 
out  of  100  that  the  true  difference  is  greater  than  zero, 
that  is,  there  are  99.7  chances  out  of  100  that  the  mean  of 
the  Additive-Group  is  greater  than  the  mean  of  the  Daily- 
Group  at  the  time  of  the  final  practice  period. 


Table  VII 

DIFFERENCE  IN  MEANS  OF  GROUP  II,  THE  ADDITIVE -GROUP 
AND  GROUF  IV, .THE  ONE-DAY-PER-WEEK-GROUP , FOR  THE 
NINTH  PRACTICE  PERIOD 


Practice 

Group 

No. 

M 

SE 

m 

D 

mgm^ 

S.E.  C.R. 

D 

9 

II 

18 

34.6 

.88 

5.0 

1.38  3.63 

9 

IV 

18 

29.6 

1.06 

The  critical  ratio  of  the  difference  between  the  Addi- 


tive-C-roup and  the  One-Day-Per-Week-Group  is  3.65.  There 


ov\n 


. 


\ 


t * 


are  99.9^  chances  out  of  100  that  the  true  difference  is 
greater  than  zero,  that  is,  there  are  99.0^*  chances  out  of 
100  that  the  mean  of  the  Addit ive -Group  is  greater  than  the 
mean  of  the  One-Day-Per -Week -Group  at  the  time  of  the  final 
practice  period. 

Table  VIII 

DIFFERENCE  IN  MEANS  OF  GROUP  III,  THE  DAILY -GROUP 
AND  GROUP  IV,  THE  ONE-DAY-PER -WEEK-GROUP , FOR  THE 
NINTH  PRACTICE  PERIOD 


Pract ice 

Group 

No. 

M 

SE 

m 

D 

m3m4 

s-ed 

~ T 

C.R. 

9 

III 

18 

30.6 

1.33 

1.0 

1.47 

0.68 

9 

IV 

18 

29.6 

1.06 

The  critical  ratio  of  the  difference  between  the  Daily- 
Group  and  the  One-Day-Per -Week-Group  is  0.68.  There  are  75.1 
chances  out  of  100  that  the  true  difference  is  greater  than 
zero,  that  is,  there  are  75.1  chances  out  of  100  that  the 
mean  of  the  Daily-Group  is  greater  than  the  mean  of  the  One- 
Day-Per-Week-Group  at  the  time  of  the  final  practice  period. 


L 
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CHAPTER  V 

PRESENTATION  AND  ANALYSIS  OF  DATA  FOR  SET  SHOT  FIVE 
Summary  of  Data'* **' 

Set  shot  five  was  used  in  all  nine  practice  periods  and 
made  up  one-fifth  (90  shots)  of  the  total  number  of  shots 
(450  shots)  attempted  by  each  subject.  The  Groups  were  not 
equated  for  this  set  shot,  but  an  analysis  of  the  data  for 
set  shot  five  for  each  Group  is  included  in  the  chapter. 

The  total  scores,  means,  standard  deviations  for  set  shot 
five  for  each  Group  and  for  all  nine  practice  periods  are 
shown  in  Table  IX.  Data  for  practice  period  one  are  not  in- 
cluded in  the  totals  or  in  computing  critical  ratios  as  this 
was  the  instruction  period. 


*The  records  of  set  shot  five  for  each  of  the  four  groups 
and  their  individual  subjects  are  included  in  the  Appendix, 

Tables  XXIV -XXVI I. 
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Table  IX 


SUMMARY  OF  THE  DATA  OF  SET  SHOT  FIVE  FOR  EACH  OF  THE 
FOUR  GROUPS  INCLUDING : TOTALS,  MEANS  AND 
STANDARD  DEVIATIONS 


Pract ices 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Totals  0) 
(2-9) 

Sub-Totals 
Group  I 

(2) 

65 

112 

121 

109 

118 

127 

123 

127 

132 

969 

Group 

II 

(3) 

71 

98 

122 

109 

121 

129 

134 

134 

150 

997 

Group 

III 

(4) 

93 

92 

103 

107 

127 

115 

131 

116 

121 

912 

Group 

IV 

(5) 

105 

110 

104 

114 

104 

128 

127 

125 

123 

935 

Means 

Group 

I 

3.6 

6.2 

6.7 

6.1 

6.6 

7.1 

6.8 

7.1 

7.3 

53.8 

Group 

II 

3.9 

5.4 

6.7 

6.1 

6.7 

7.2 

7.4 

7.4 

8.3 

55.4 

Group 

III 

5.1 

5.1 

5.7 

6.0 

7.1 

6.4 

7.3 

6.4 

6.7 

50.7 

Group 

IV' 

5.8 

6.1 

5.8 

6.3 

5.8 

7.1 

7.1 

7.0 

6.8 

51.9 

S.  D. 

Group 

I 

203 

232 

204 

225 

L84 

141 

1.79 

103 

108 

10.5 

Group 

II 

2.70 

£29 

139 

139 

L84 

134 

182 

182 

133 

8.6 

Group 

III 

237 

233 

238 

£66 

120 

138 

1.73 

203 

100 

11.3 

Group 

IV 

L98 

237 

148 

2J.2 

£10 

184 

L95 

£26 

182 

9.8 

(1) 

Totals 

are 

for 

(2) 

Group 

I 

- The 

(3) 

Group 

II 

- The 

(4) 

Group 

III 

- The 

(5) 

Group 

IV 

- The 

practice  periods  two  through  nine 
Three -Day-Per-Week-Group 
Additive -Group 
Daily-Group 

One -Day-Per-Week-Group 


The  Difference  in  Mean  Scores  of  Set  Shot  Five  for  Group  I, 
the  Three-Day -Per-Week-Group 

Table  X 

DIFFERENCE  IN  MEANS  OF  THE  SECOND  PRACTICE  PERIOD  AND  THE 
NINTH  PRACTICE  PERIOD  FOR  GROUP  I,  THE  T HREE - DAY -PER -WEEK -GROUP 


The  critical  ratio  of  the  difference  between  the  second 
practice  period  mean  and  the  ninth  practice  period  mean  is 
1.70.  There  are  95.5  chances  out  of  100  that  the  true  dif- 
ference is  greater  than  zero,  that  is,  there  are  95.5  chances 
out  of  100  that  the  mean  of  the  last  practice  period  is 
greater  than  the  mean  of  the  second  practice  period  for  the 
Three -Day-Per-Week-Group* 

The  mean  scores  of  set  shot  five  for  Group  I,  the  Three- 
Day-Per-Week -Group,  for  the  nine  practice  periods  are  shown 
in  Diagram  Ila  (page  54).  Diagram  lib  (page  35)  shows  the 
same  data  on  a time  basis;  i.e.  Monday  (1st  day),  Tuesday 
(2nd  day),  Wednesday  (3rd  day)  of  the  first  week;  Monday 
(8th  day),  Tuesday  (9th  day),  Wednesday  (10th  day)  of  the 
second  week;  etc.,  (the  numbers  indicate  days  of  the  month.). 
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It  may  be  noted  that  the  scores  for  the  first  three  days 
increased  progressively;  in  the  second  week  the  score  dropped 
back  slightly  on  Monday  but  showed  gains  on  Tuesday  and  Wed- 
nesday; in  the  third  week,  Monday's  score  was  below  that  of 
the  preceding  practice  but  further  gains  were  made  on  the 
following  two  days. 


The  Difference  in  Mean  Scores  of  Set  Shot  Five  for  Group  II, 
the  Additive  Group 


Table  XI 

DIFFERENCE  IN  MEANS  OF  THE  SECOND  PRACTICE  PERIOD  AND  THE 


NINTH 

PRACTICE 

PERIOD  FOR 

GROUP 

II,  THE 

ADDITIVE  GROUP 

Practice 

Group 

No. 

Mean 

SE 

D 

S.E^  C.  R. 

m 

m2m9 

2 

II 

18 

5.4 

.54 

2.9 

.647  4.48 

9 

II 

18 

8.3 

.384 

The  critical  ratio  of  the  difference  between  the  second 
practice  period  mean  and  the  ninth  practice  period  mean  is 
4*48.  There  are  99.9  chances  out  of  100  that  the  true  dif- 
ference is  greater  than  zero,  that  is,  there  are  99.9  chances 
out  of  100  that  the  mean  of  the  last  practice  period  is 
greater  than  the  mean  of  the  second  practice  period  for  the 


Additive-Group. 

The  mean  scores  of  set  shot  five  for  Group  II, 


the  Addi- 
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tive-Group,  are  shown  in  Diagram  Ilia  (page  38)  for  the  nine 
practice  periods  and  in  Diagram  Illb  (page  59)  for  the  nine 
practices  on  a time  basis. 

Progression  took  place  in  the  first  three  practice 
periods  followed  by  a drop  in  the  fourth  practice  period 
score.  After  this  drop,  an  increase  in  the  scores  was  re- 
gistered for  each  succeeding  practice  period. 


The  Difference  in  Mean  Scores  of  Set  Shot  Five  for  Group  III, 
the  Daily -Group 

Table  XII 


DIFFERENCE  IN  MEANS  OF  THE  SECOND  PRACTICE  PERIOD  AND  THE 


NINTH 

PRACTICE  PERIOD  FOR 

GROUP 

III,  THE 

DAILY -GROUP 

Practice 

Group 

No. 

Mean 

SEm 

D 

m2m9 

S . E^  C . R . 

2 

III 

18 

5.1 

.55 

1.6 

.546  2.93 

9 

III 

18 

6.7 

.448 

The  critical  ratio  of  the  difference  between  the  means 
of  the  second  practice  period  and  the  ninth  practice  period 
is  2.93.  There  are  99.8  chances  out  of  100  that  the  true 
difference  is  greater  than  zero,  that  is,  there  are  99.8 
chances  out  of  100  that  the  mean  of  the  last  practice  is 
greater  than  the  mean  of  the  second  practice  period  for  the 
Daily-Group. 
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The  mean  scores  of  set  shot  five  for  the  Daily-Group  are 
shown  in  Diagram  IV  (page  41).  As  the  time  intervals  between 
the  nine  practice  periods  are  equal,  only  one  diagram  is  in- 
cluded for  this  group.  There  were  increases  in  the  scores 
through  the  fifth  practice  period,  after  which  they  became 
very  irregular. 


The  * Difference  in  Mean  Scores  of  Set  Shot  Five  for  Group  IV, 
the  One-Day -Per-Week -Group 


Table  XIII 

DIFFERENCE  IN  MEANS  OF  THE  SECOND  PRACTICE  PERIOD  AND  THE 
NINTH  PRACTICE  PERIOD  FOR  GROUP  IV,  THE  ONE-DAY-PER-WEEK-GROUP 


The  critical  ratio  of  the  difference  between  the  means 
of  the  second  practice  period  and  the  ninth  practice  period 

t i 

is  1.02.  There  are  84.5  chances  out  of  100  that  the  true 
difference  is  greater  than  zero,  that  is,  there  are  84.5 
chances  out  of  100  that  the  mean  of  the  last  practice  is 
greater  than  the  mean  of  the  second  practice  period  for  the 
One-Day-Per-Week-Group. 

Diagrams  Va  (page  42  ) and  Vb  (page  45)  show  the  mean 
scores  of  set  shot  five  for  the  One-Day-Per-Week-Group  for 
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the  nine  practice  periods  and  on  a time  basis  for  the  nine 
practices,  respectively.  The  difference  in  the  time  interval 
between  the  seventh  and  eighth  practice  periods  and  that  of 
the  other  periods  was  due  to  vacation  week  during  which  time 
no  practice  was  conducted. 

The  scores  for  the  first  five  practice  periods  were 
about  the  same.  The  score  for  the  sixth  practice  period 
showed  a gain  after  which  the  scores  stayed  the  same  for 
the  remainder  of  the  practice  periods. 

The  Differences  in  Mean  Gains  of  Set  Shot  Five  for  All  Groups 
Comparisons  of  the  mean  gains  of  set  shot  five  between 
the  individual  groups  are  shown  in  Tables  XIV  to  XIX. 

Table  XIV 


DIFFERENCE  IN  MEAN  GAINS  OF  SET  SHOT  FIVE  FOR  GROUP  I, 

THE  THREE -DAY-FER-WEEK -GROUP,  AND  GROUP  II,  THE  ADDITIVE  GROUP 
FOR  THE  SECOND  AND  NINTH  PRACTICE  PERIODS 


The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Three-Day-Per-Week-Group  and  the  Additive -Group 
for  the  second  and  ninth  practice  periods  on  set  shot  five 
is  1.97.  There  are  94.6  chances  out  of  100  that  the  true 


difference  in  mean  gains  is  greater  than  zero,  that  is,  there 
are  97.6  chances  out  of  100  that  the  mean  gain  of  the  Addi- 
tive-Group is  greater  than  the  mean  gain  of  the  Three -Day -Per- 
Week-Group  for  the  final  practice  period.. 

Table  XV 

DIFFERENCE  IN  MEAN  GAINS  OF  SET . SHOT  FIVE  FOR  GROUP  I, 

THE  THREE-DAY -PER-WEEK -GROUP , AND  GROUP  III,  THE  DAILY-GROUP 
FOR  THE  SECOND  AND  NINTH  PRACTICE  PERIODS 


Group 

No. 

D 

mg 

SE 

mg 

D 

mgi-mg3 

S.S^ 

C.R. 

I 

18 

1.1 

.646 

.5 

.847 

.59 

III 

18 

1.6 

.546 

The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Thr ee-Day-Per-Week-Group  and  the  Daily-Group  for 
the  second  and  ninth  practice  periods  on  set  shot  five  is 
.59.  There  are  72.4  chances  out  of  100  that  the  true  dif- 
ference in  mean  gains  is  greater  than  zero,  that  is,  there 
are  72.4  chances  out  of  100  that  the  mean  gain  of  the  Three - 
Day-Per-Week-Group  is  greater  than  the  mean  gain  of  the  Daily- 
Group  for  the  final  practice  period. 
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Table  XVI 


DIFFERENCE  IN  MEAN  C-ALNS  OF  SET  SHOT  FIVE  FOR  GROUP  I, 
THE  THREE -DAY-PER-WEEK -GROUP,  AND  GROUP  IV, 

THE  ONE -DAY-PER-WEEK -GROUP , FOR  THE 
SECOND  AND  NINTH  PRACTICE  PERIODS 


The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Three -Day-Per -Week -Group  and  the  One-Day-Per- 


Week-C-roup  for  the  second  and  ninth  practice  periods  on  set 
shot  five  is  0.42.  There  are  66.2  chances  out  of  100  that 
the  true  difference  in  mean  gains  is  greater  than  zero,  that 
is,  there  are  66.2  chances  out  of  100  that  the  mean  gain  of 
the  Three-Day -Per-Week -Group  is  greater  than  the  mean  gain 
of  the  One-Day -Per-Week -Group  for  the  final  practice  period. 


Table  XVII 

DIFFERENCE  IN  MEAN  GAINS  GF  SET'  SHOT  FIVE  FOR  GROUP  II, 
THE  ADDITIVE -GROUP,  AND  GROUP  III,  THE  DAILY  GROUP 


FOR 

THE 

SECOND  AND 

NINTH  PRACTICE 

PERIODS 

Group 

No. 

D 

mg 

SE 

mg 

D 

m62  "mS3 

S.E.^  c.  r. 

II 

18 

2.9 

.647 

1.3 

.847  1.53 

III 

18 

1.6 

.546 

47 


The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Additive-Group  and  the  Daily-Group  for  the  second 
and  ninth  practice  periods  on  set  shot  five  is  1*53.  There 
are  93.7  chances  out  of  100  that  the  true  difference  in  mean 
gains  is  greater  than  zero,  that  is,  there  are  93.7  chances 
out  of  100  that  the  mean  gain  of  the  Additive-Group  is 
greater  than  the  mean  gain  of  the  Daily-Group  for  the  last 
practice  period. 

Table  XVIII 


DIFFERENCE  IN  MEAN  GAINS  OF  SET  SHOT  FIVE  FOR  GROUP  II, 

THE  ADDITIVE-GROUP,  AND  GROUP  IV,  THE  ONE-DAY-PER-WEEK-GROUP 
FOR  THE  SECOND  AND  NINTH  PRACTICE  PERIODS 


Group 

No. 

Dmg 

SE 

mg 

D 

mg2-mg4 

C.R. 

II 

18 

2.9 

.647 

2.2 

.945 

2.33 

IV 

18 

0.7 

.689 

The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Additive-Group  and  the  One-Day-Per-Week-Group  for 
the  second  and  ninth  practice  periods  on  set  shot  five  is 
2.33.  There  are  99.0  chances  out  of  100  that  the  true  dif- 
ference in  mean  gains  is  greater  than  zero,  that  is,  there 
are  99.0  chances  out  of  100  that  the  mean  gain  of  the  Addi- 
tive-Group is  greater  than  the  mean  gain  of  the  One-Day-Per- 
Week-Group  for  the  last  practice  period. 
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Table  XIX 


DIFFERENCE  IN  MEAN  GAINS  OF  SET  SHOT  FIVE  FOR  GROUP  III, 
THE  DAILY-GROUP,  AND  GROUP  IV,  THE  ONE -DAY -PER -WEEK -GROUP , 
FOR  THE  SECOND  AND  NINTH  PRACTICE  PERIODS 


Group 

No. 

Dmg 

SE 

mg 

D 

mg5"mS4 

S.E^ 

C.R. 

III 

18 

1.6 

.546 

0.9 

.879 

1.02 

IV  . 

18 

0.7 

.689 

The  critical  ratio  of  the  difference  of  the  mean  gains 
between  the  Daily-Group  and  the  One -Day-Per -Week-Group  for 
the  second  and  ninth  practice  periods  on  set  shot  five  is 
1.02.  There  are  84.4  chances  out  of  100  that  the  true  dif- 
ference in  mean  gains  is  greater  than  zero,  that  is,  there 
are  84.4  chances  out  of  100  that  the  mean  gain  of  the  Daily 
Group  is  greater  than  the  mean  gain  of  the  One-Day -Per-Week 
Group  for  the  last  practice  period. 

The  mean  scores  of  set  shot  five  for  the  nine  practice 
periods  are  compared  for  all  four  groups  in  Diagram  Via, 
(page  49).  They  are  also  compared  on  a time  basis  in  Dia- 
gram VIb,  (page  50). 
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CHAPTER  VI 

SUMMARY  AMD  CONCLUSIONS 

Summary 

Four  groups  of  undergraduate  college  women  were  taught 
the  fundamentals  of  billiards.  There  were  nine  practice 
periods  during  which  each  subject  attempted  fifty  shots. 

All  conditions  and  factors  were  kept  constant  for  the  four 
groups  with  the  exception  of  the  time  intervals  between 
practice  periods.  These  were  varied  for  each  of  the  groups. 

The  purpose  of  the  study  was  to  ascertain  what  dif- 
ferences in  achievement,  if  any,  resulted  when  the  time 
patterns  were  varied.  Another  purpose  was  to  discover  the 
amount  of  time  between  practice  periods  which  produced  the 
best  results  in  learning  a motor  skill. 

At  the  end  of  the  experiment  the  differences  between 
the  four  groups  were  determined  with  the  following  results: 

1.  The  additive  time  interval  pattern  produced 
the  best  results.  There  were  significant  dif- 
ferences in  the  mean  gains  of  this  group  over 
the  mean  gains  of  the  other  three  groups.  The 
interest  of  the  Additive -Group  in  billiard 
shooting  was  maintained  at  a high  level  throughr 
out  all  the  nine  practice  periods. 

2.  The  three  consecutive  days  per  week  pattern 
was  inferior  to  the  additive  pattern.  However, 
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it  produced  better  results  than  the  daily  and 
the  one  day  per  week  patterns,  respectively, 
but  the  differences  were  not  statistically  sig- 
nificant • 

5.  The  results  of  the  daily  time  pattern  were 

better  than  those  of  the  one  day  per  week  time 
pattern  but  inferior  to  the  results  of  the 
other  two  patterns.  The  interest  of  the  Daily- 
Group  was  intense  for  the  first  five  periods 
but  declined  thereafter. 

4.  The  one  day  per  week  pattern  proved  to  be  the 
poorest  of  the  four  patterns.  The  experimenter 
observed  that  there  was  less  interest  in  bil- 
liards shown  by  the  subjects  of  the  One-Day-Per- 
Week -Group  than  was  shown  by  the  subjects  of 
the  other  three  groups. 

5.  The  results  of  set  shot  five  for  the  four  groups 
were  similar  to  the  results  of  all  set  shots 
for  the  groups.  In  other  words,  as  far  as  re- 
sults were  concerned,  the  research  might  have 
been  limited  to  set  shot  five  for  all  the 
groups . 
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Conclusions 


In  discussing  time  psychology  as  it  pertains  to  learning 
there  are  several  conclusions  which  may  be  drawn  from  this 
study  of  various  time  patterns  and  their  effect  upon  learning 
a new  skill* 

1*  After  the  fifth  practice  period,  the  achieve- 
ment of  the  subjects  using  the  additive  pattern 
was  always  superior  to  the  achievement  of  those 
using  the  other  time  patterns. 

2.  There  were  no  statistically  significant  dif- 
ferences betv/een  the  patterns  through  the 
sixth  practice  period.  Significant  differences 
thereafter  do  occur  and  are  probably  due  to 
the  various  time  patterns  used  from  the  be- 
ginning of  the  experiment.  Therefore,  in  con- 
ducting research  in  this  field,  practices 
should  be  carried  on  beyond  six  times  or 
periods . 

3.  There  were  no  statistically  significant  dif- 
ferences in  the  final  results  between  the  nine 
consecutive  days  pattern,  the  three  consecutive 
days  per  week  for  three  weeks  pattern  and  the 
one  day  per  week  for  nine  weeks  pattern. 

4.  There  were  statistically  significant  differences 
in  the  final  results  in  favor  of  the  additive 
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pattern  over  the  other  three  patterns. 

5.  A good  base  or  foundation  should  be  established 
in  learning  a new  skill.  Relative  massing  (one 
day  between  practice  periods)  at  the  beginning 
of  the  learning  process  is  to  be  preferred  over 
widely  spaced  time  intervals  at  the  beginning. 
Prom  three  to  five  practice  periods  are  needed 
to  establish  this  base. 

6.  After  the  foundation  has  been  laid,  greater 
spacing  between  practice  periods  has  a more 
favorable  effect  upon  learning  than  continued 
massing. 

7.  Progressively  lengthening  the  time  intervals 
between  the  practice  periods  (the  additive 
pattern)  proves  beneficial  in  learning  a new 
motor  skill.  The  additive  pattern  may  not  be 
the  best  time  pattern  to  be  used  in  learning, 
but  should  be  considered  as  a point  of  reference 
from  which  further  research  may  be  undertaken 
in  finding  such  a pattern. 
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CHAPTER  VII 


POSSIBILITIES  FOR  FURTHER  RESEARCH 

As  an  outgrowth  of  this  study  the  following  problems 
are  suggested. 

1.  Parallel  research  in  a motor  skill  other  than 
billiards;  for  example,  stabilimeter , Koerth 
rotor  pursuit  apparatus,  archery,  bov/ling,  etc. 

2.  Parallel  research  in  academic  learning  as 
compared  with  motor  learning;  for  example, 
memorization  of  meaningful  words,  nonsense 
syllables,  numbers,  foreign  language  vocabu- 
lary, and  spelling. 

3.  The  use  of  different  time  patterns  in  learning 
billiards  by  subjects  (at  least  twenty)  with- 
out previous  experience  in  billiards  or  pool. 

A suggested  procedure  would  include  an  intro- 
ductory teaching  practice  period  using  set 
shots  one,  two  and  three  (see  Charts  I and  II, 
pages  10  and  11),  which  should  precede  the 
actual  research  by  three  or  more  days.  Five 
set  shots,  (five,  six,  nine,  ten  and  eight  in 
the  order  listed),  should  be  used  in  all  the 
practice  periods.  The  following  time  patterns 
are  suggested: 


a.  Massing  and  spacing;  chronological  dates 
as  follows;  1st,  2nd,  3rd,  10th,  17th, 
24th,  31st,  38th. 

b.  Spacing  and  massing;  chronological  dates 
as  follows;  1st,  8th,  15th,  22nd,  29th, 
36th,  37th,  38th. 

c.  Massing,  spacing,  massing;  chronological 
dates  as  follows;  1st,  2nd,  3rd,  10th, 

s 17th,  24th,  25th,  26th. 

d.  A pattern  which  may  eliminate  the  drop 
in  efficiency  shown  in  the  fourth  prac- 
tice period  of  the  additive  time  pattern; 
chronological  dates  as  follows;  1st, 

2nd,  3rd,  8th,  13th. 

e.  The  additive  pattern  extended  to  eleven 
practice  periods;  chronological  dates 
as  follows;  1st,  2nd,  3rd,  5th,  8th, 
13th,  21st,  34th,  55th,  89th,  144th. 

f.  Massing,  time  interval,  massing;  chrono- 
logical dates  as  follows;  1st,  2nd, 

3rd,  4th,  5th,  8th,  9th,  10th,  11th, 

12th. 

g.  Extending  the  three  day  per  week  pattern 
for  nine  weeks;  chronological  dates  as 
follows;  1st,  2nd,  3rd,  8th,  9th,  10th, 
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15th,  16th,  17th,  etc.  through  the 
ninth  week. 

4.  The  use  of  the  patterns  listed  above  by  sub- 
jects (at  least  twenty)  having  some  previous 
experience  in  playing  billiards  or  pool.  Other 
patterns  for  these  experienced  subjects  may 
include ; 

a.  Mondays,  Wednesdays  and  Fridays  for 
three  consecutive  weeks. 

b.  Mondays  and  Wednesdays  or  Tuesdays  and 
Thursdays  for  four  consecutive  weeks. 

c.  Mondays  and  Thursdays  or  Tuesdays  and 
Fridays  for  four  consecutive  weeks. 

d.  Mondays,  Tuesdays,  Wednesdays,  Thursdays 
for  two  consecutive  weeks. 

e.  Mondays,  Tuesdays,  Wednesdays  and  Fri- 
days for  two  consecutive  weeks. 

f.  The  four  patterns  used  in  this  study. 

5.  The  use  of  the  additive  time  pattern  by  the 
medical  profession  in  conducting  shock  treat- 
ment for  neuropsychiatric  patients. 
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Table  XX 


RAW  SCORES  OF  ALL  SET  SHOTS  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  I,  THE  THREE-DAY-PER -WEEK-GROUP 


Names 

No. 

1 

2 

Practice  Periods 
3 4 5 6 

7 

8 

9 

*Sub 

Totals 

J.  F. 

1. 

34 

41 

45 

40 

31 

36 

30 

31 

40 

294 

P.  D. 

2. 

31 

39 

46 

31 

38 

29 

33 

36 

36 

288 

M.  P. 

3. 

13 

37 

40 

35 

36 

29 

29 

26 

33 

265 

S • M • 

4. 

25 

37 

37 

38 

24 

28 

26 

25 

31 

246 

J.  S. 

5. 

27 

36 

40 

31 

27 

24 

26 

22 

33 

239 

J.  A. 

6. 

26 

34 

30 

33 

24 

30 

26 

21 

29 

227 

A.  M. 

7. 

38 

34 

25 

12 

32 

25 

24 

26 

28 

206 

L.  M. 

8. 

39 

31 

38 

40 

39 

37 

29 

35 

40 

289 

B.  C. 

9. 

16 

29 

33 

28 

24 

19 

30 

29 

33 

225 

L • M • 

10. 

20 

27 

26 

17 

21 

18 

21 

18 

27 

175 

R.  I. 

11. 

15 

26 

34 

27 

20 

18 

20 

19 

33 

197 

J.  G. 

12. 

18 

25 

36 

20 

27 

23 

22 

20 

31 

204 

C.  B. 

13. 

19 

25 

26 

28 

19 

30 

28 

22 

24 

202 

B.  B. 

14. 

10 

24 

26 

31 

30 

28 

21 

27 

33 

220 

B.  D. 

15. 

11 

22 

27 

16 

30 

21 

30 

27 

33 

206 

N.  R. 

16. 

18 

20 

29 

19 

22 

17 

25 

23 

37 

192 

M.  B. 

17. 

18 

20 

32 

23 

24 

23 

25 

13 

17 

167 

E.  D. 

18. 

23 

19 

26 

18 

25 

23 

17 

19 

31 

178 

Totals 

401 

526 

596 

487 

493 

458 

452 

539 

569 

4020 

Means 

22.3 

29.2 

33.1 

27.1 

27.4 

25.4 

25.1 

24.4 

31.6 

223.3 

Ranges  10- 

39 

19- 

41 

25- 

46 

12- 

40 

19- 

39 

17- 

37 

15- 

33 

13- 

36 

17- 

46 

167- 

294 

S.  D. 

8.50 

6.96 

6.62 

8.27 

5.77 

6.01 

4.84 

5.77 

5.37 

122.3 

Subjects  were  college  women  undergraduate  students 
*'*’Sub-Tot als  for  scores  in  practice  periods  2 through  9 


Table  XXI 


RAW  SCORE  OF  ALL  SET  SHOTS  FOR  INDIVIDUAL  SUEJECTS 
IN  GROUP  II,  THE  ADDITIVE -GROUP 


Names 

No. 

1 

2 

Practice  Periods 
3 4 5 6 

7 

8 

9 

7*'Sub- 

Totals 

M.  Y. 

1. 

32 

40 

40 

37 

35 

39 

31 

29 

38 

289 

G.  E. 

2. 

27 

38 

38 

22 

26 

19 

18 

23 

35 

219 

o 

• 

o 

• 

3. 

35 

37 

34 

28 

38 

31 

30 

33 

39 

270 

E.  U. 

4. 

27 

37 

36 

30 

33 

31 

25 

23 

38 

253 

H.  K. 

5. 

32 

37 

34 

33 

33 

25 

26 

25 

35 

248 

K.  E. 

6. 

41 

34 

39 

33 

30 

28 

30 

38 

38 

270 

F.  M. 

7. 

37 

33 

32 

28 

29 

26 

27 

30 

31 

236 

E.  Z. 

8. 

25 

33 

35 

17 

27 

28 

20 

18 

34 

212 

B.  H. 

9. 

23 

29 

27 

28 

27 

31 

28 

23 

35 

228 

A.  M. 

10. 

9 

27 

33 

21 

24 

23 

25 

23 

33 

209 

J.  B. 

11. 

9 

26 

18 

25 

16 

20 

17 

21 

31 

174 

M.  M. 

12. 

13 

25 

32 

32 

19 

18 

14 

24 

25 

189 

M.  B. 

13. 

26 

22 

43 

29 

34 

28 

35 

24 

31 

246 

N.  B. 

14. 

26 

22 

32 

31 

29 

27 

19 

31 

35 

226 

C.  D. 

15. 

27 

22 

31 

32 

30 

20 

26 

23 

39 

223 

D.  B. 

16. 

30 

21 

34 

24 

23 

24 

30 

34 

43 

233 

N.  S. 

17. 

25 

21 

34 

21 

24 

25 

24 

26 

32 

207 

P.  H. 

18. 

19 

20 

29 

25 

27 

23 

31 

27 

30 

212 

Totals 

463 

524 

601 

496 

504 

466 

456 

475 

622 

4134 

Means 

• 25.7  29.1  33.4  27.6  28.0  25.9  25.3  26.4  34.6 

229.7 

Range 

59-  20-  18-  17-  16-  18-  13-  18-  25- 

174- 

41 

40 

40 

37 

38 

39 

35 

38 

43 

289 

S.  D. 

8.67  e 

.85  £ 

.21  4 

.80  £ 

• 45  £ 

.01  £ 

.71  4 

-.93  £ 

. 75 

31.6 

Subjects  were  college  women  undergraduate  students 
^Sub-Totals  for  scores  in  practice  periods  2 through  9 


65 


Table  XXII 

RAW  SCORES  OF  ALL  SET  SHOTS  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  III,  THE  DAILY-GROUP 


Names 

No. 

1 

2 

Practice  Periods 
3 4 5 6 

7 

8 

9 

'«'Sub- 

Totals 

M.  H. 

1. 

40 

43 

39 

37 

32 

32 

31 

30 

35 

279 

D.  M. 

2. 

33 

42 

30 

33 

30 

29 

26 

35 

34 

259 

E.  F. 

3. 

39 

38 

39 

38 

37 

36 

39 

37 

42 

306 

C.  B. 

4. 

31 

36 

46 

37 

29 

35 

31 

22 

36 

272 

P.  K. 

5. 

31 

34 

31 

26 

21 

25 

25 

23 

32 

217 

J.  E. 

6. 

35 

33 

40 

29 

29 

27 

23 

27 

32 

240 

M.  S. 

7. 

26 

32 

29 

25 

28 

28 

24 

27 

31 

224 

J.  R. 

8. 

28 

31 

34 

32 

29 

28 

20 

23 

35 

232 

B.  K. 

9. 

26 

28 

29 

23 

25 

29 

24 

31 

26 

215 

E.  S. 

10. 

27 

28 

28 

28 

28 

19 

21 

26 

33 

211 

G.  H. 

11. 

30 

27 

38 

31 

32 

25 

28 

27 

38 

246 

R.  K. 

12. 

21 

27 

34 

21 

30 

21 

18 

15 

22 

188 

M.  R. 

13. 

28 

26 

37 

29 

31 

26 

22 

23 

28 

222 

M.  C. 

14. 

31 

24 

35 

33 

28 

21 

32 

23 

31 

227 

E.  R. 

15. 

24 

21 

28 

26 

26 

22 

27 

18 

27 

195 

L.  H. 

16. 

15 

21 

17 

23 

21 

16 

9 

20 

18 

145 

E.  D. 

17. 

17 

20 

17 

20 

27 

16 

17 

14 

26 

157 

D.  S. 

18. 

19 

17 

19 

11 

20 

15 

25 

19 

24 

150 

Totals 

501 

528 

570 

502 

503 

450 

442 

440 

550 

3985 

Means 

27.8 

29.3 

31.7 

27.9 

27.9 

25.0 

24.6 

24.4 

50.6 

221.4 

Ranges  15- 

40 

17- 

43 

17- 

46 

11- 

37 

20- 

37 

15- 

35 

9- 

39 

14- 

37 

18- 

42 

145- 

306 

S.  D. 

e 

. 85 

7.41 

7.70 

6.69 

4.48 

6.07 

6.30 

6.29 

5.63 

134.8 

Subjects  were  college  women  undergraduate  students 

£- 

Sub-Totals  for  scores  in  practice  periods  2 through  9 


Table  XXIII 

RAW  SCORES  OP  ALL  SET  SHOTS  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  IV,  THE  ONE -DAY-PER-WEEK -GROUP 


Names 

No. 

1 

2 

Practice  Periods 
3 4 5 6 7 

8 

9 

'«'Sub- 
Tot als 

N.  P. 

1. 

25 

42 

36 

29 

34 

29 

29 

27 

30 

256 

L.  L. 

2. 

30 

40 

40 

36 

28 

26 

26 

23 

29 

248 

M.  S. 

3. 

28 

40 

36 

36 

30 

30 

26 

28 

26 

252 

J.  C. 

4. 

26 

34 

33 

24 

21 

32 

15 

16 

30 

205 

L.  G. 

5. 

36 

33 

36 

28 

27 

26 

13 

26 

36 

225 

K.  B. 

6. 

27 

32 

33 

34 

31 

32 

25 

31 

29 

247 

R.  B. 

7. 

30 

32 

27 

19 

28 

23 

26 

19 

23 

197 

J.  C. 

8. 

29 

31 

34 

31 

33 

24 

28 

34 

32 

247 

H.  S. 

9. 

33 

30 

33 

27 

25 

18 

28 

28 

31 

220 

B.  P. 

10. 

25 

29 

41 

29 

32 

29 

17 

30 

38 

245 

B.  J. 

11. 

29 

27 

33 

30 

27 

24 

22 

18 

34 

215 

B.  K. 

12. 

18 

26 

21 

32 

20 

21 

22 

19 

26 

187 

N.  E. 

13. 

30 

25 

38 

29 

38 

31 

24 

15 

35 

235 

J.  K. 

14. 

24 

24 

24 

28 

21 

27 

20 

23 

31 

198 

G.  M. 

15. 

28 

22 

30 

23 

22 

24 

20 

15 

21 

177 

M.  R. 

16. 

25 

21 

19 

19 

23 

24 

13 

15 

25 

159 

D.  M. 

17. 

24 

20 

22 

16 

20 

22 

17 

16 

22 

155 

H.  A. 

18. 

23 

18 

32 

29 

24 

20 

23 

20 

34 

200 

Totals 

490 

526 

568 

499 

484 

462 

394 

403 

532 

3868 

Means 

27.2 

29.2 

31.6 

27.7 

26.9 

25.7 

21.9 

22.4 

29.6 

214.9 

Ranges  18- 

36 

18- 

42 

19- 

41 

16- 

36 

20- 

38 

18- 

32 

13- 

29 

15- 

31 

21- 

38 

155- 

256 

S.  D. 

4.08 

6.92 

6.05 

5.63 

5.08 

3.89 

4.92 

5.98 

4.51 

30.4 

Subjects  were  college  women  undergraduates  students 
'/fSub-Totals  for  scores  in  practice  periods  2 through  9 


Table  XXIV 


RAW  SCORES  OF  SET  SHOT  FIVE  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  I,  THE  THREE-DAY-PER-WEEK -GROUP 


Names 

No. 

1 

2 

Practice  Periods 
3 4 5 6 7 

8 

9 

^Sub- 

Totals 

J.  F. 

1. 

5 

8 

10 

9 

7 

9 

7 

8 

9 

67 

P.  D. 

2. 

6 

8 

10 

8 

10 

9 

8 

9 

9 

71 

M.  F. 

3. 

1 

9 

8 

10 

9 

10 

9 

8 

7 

70 

S . to  • 

4. 

6 

8 

5 

9 

5 

7 

9 

7 

8 

58 

J.  S. 

5. 

7 

8 

9 

7 

5 

5 

9 

5 

10 

58 

J.  A. 

6 . 

4 

8 

7 

7 

7 

5 

8 

10 

8 

60 

A.  M. 

7. 

5 

10 

4 

5 

7 

6 

6 

10 

8 

56 

L.  M. 

8. 

6 

7 

8 

9 

9 

9 

8 

10 

8 

68 

B.  C. 

9. 

1 

3 

6 

3 

7 

7 

7 

7 

5 

45 

L.  M. 

10. 

4 

4 

5 

2 

6 

5 

3 

6 

5 

36 

R.  I. 

11. 

2 

4 

7 

6 

1 

6 

8 

3 

8 

43 

J • G • 

12. 

5 

5 

6 

4 

8 

7 

6 

5 

7 

48 

C.  E. 

13. 

2 

7 

6 

6 

6 

6 

7 

6 

4 

48 

B.  E. 

14. 

0 

5 

4 

7 

6 

10 

5 

9 

9 

55 

B.  D. 

15. 

2 

3 

4 

£ 

7 

6 

6 

8 

10 

48 

N.  R. 

16. 

3 

6 

9 

6 

6 

6 

6 

7 

8 

54 

M.  B. 

17. 

2 

7 

5 

4 

4 

7 

4 

6 

3 

■ 40 

E.  D. 

18. 

4 

2 

8 

2 

8 

7 

7 

3 

7 

44 

Totals 

65 

112 

121 

109 

118 

127 

123 

127 

132 

969 

Means 

3.6 

6.2 

6.7 

6.1 

6.6 

7.1 

6.8 

7.1 

7.3 

53.8 

S.  D. 

203 

2*52 

204 

205 

L84 

1^1 

L79 

103 

108 

10.5 

V 


Sub-totals  for  scores  in  practice  periods  2 through  9 


Table  XXV 


RAW  SCORES  OF  SET  SHOT  FIVE  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  II,  THE  ADDITIVE -GROUP 


Names 

No. 

1 

2 

3 

Practice  Periods 
4 5 6 7 

8 

9 

*-Sub- 

T'otals 

M.  Y. 

1. 

4 

9 

6 

7 

10 

10 

9 

8 

9 

68 

G ♦ E • 

2. 

6 

8 

6 

4 

4 

5 

7 

8 

9 

51 

C.  C. 

5. 

6 

7 

6 

6 

9 

9 

9 

10 

10 

66 

E.  U. 

4. 

6 

2 

6 

7 

7 

8 

7 

6 

10 

53 

H.  K. 

5. 

6 

10 

9 

7 

8 

9 

8 

8 

7 

66 

K.  E. 

6. 

8 

9 

10 

8 

8 

7 

7 

9 

10 

68 

F.  M. 

7. 

6 

4 

8 

6 

6 

6 

5 

6 

8 

49 

E.  Z. 

8. 

6 

4 

7 

2 

6 

8 

4 

6 

6 

43 

B.  E. 

9. 

4 

5 

6 

8 

8 

9 

8 

9 

7 

60 

A • Ivi « 

10. 

0 

6 

9 

7 

8 

6 

9 

5 

8 

58 

J.  B. 

11. 

1 

4 

4 

4 

4 

4 

5 

4 

8 

37 

M.  M. 

12. 

3 

3 

6 

7 

5 

5 

5 

8 

6 

45 

M.  B. 

13. 

3 

5 

8 

7 

8 

7 

9 

8 

8 

60 

N.  E. 

14. 

3 

5 

7 

5 

7 

9 

7 

8 

10 

58 

C.  D. 

15. 

3 

4 

6 

8 

8 

8 

9 

5 

10 

58 

D.  B. 

16. 

6 

4 

7 

4 

4 

7 

8 

9 

10 

53 

N.  S. 

17. 

4 

4 

6 

4 

5 

5 

9 

8 

6 

47 

P.  H. 

18. 

2 

5 

5 

8 

6 

7 

9 

9 

8 

57 

Totals 

71 

92 

122 

109 

121 

129 

134 

134 

150 

997 

Means 

*7 

KJ 

.9 

5.4 

6.7 

6.1 

6.7 

7.2 

7.4 

7.4 

8.3 

55.4 

S.  D. 

2. 

70 

2.29 

1.59 

1.59 

1.84 

1.54 

1.82 

1.82 

1.63 

8.6 

Sub-totals  for  scores  in  practice  periods  2 through  9 


Table  XXVI 


RAW  SCORES  OF  SET'  SHOT  FIVE  FOR  INDIVIDUAL  SUBJECTS 
IN  GROUP  III,  THE  DAILY-GROUP 


Practice  Periods 

r *Sub- 

Names 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Totals 

M.  H. 

1. 

10 

8 

9 

9 

7 

8 

9 

7 

8 

65 

D.  M. 

2. 

5 

10 

4 

7 

8 

7 

8 

6 

7 

57 

E.  F. 

3. 

5 

6 

8 

9 

8 

9 

10 

9 

9 

68 

C.  B. 

4. 

6 

8 

9 

10 

7 

8 

10 

8 

8 

68 

P.  K. 

5. 

6 

8 

3 

6 

6 

7 

6 

7 

8 

51 

J.  E. 

6. 

8 

6 

7 

6 

7 

8 

8 

6 

9 

57 

M.  S. 

7. 

6 

7 

5 

6 

8 

6 

7 

8 

7 

54 

J.  R. 

8. 

8 

5 

4 

9 

8 

7 

5 

7 

7 

52 

B.  K. 

9. 

2 

2 

7 

3 

7 

7 

8 

9 

3 

46 

E.  S. 

10. 

5 

3 

5 

7 

7 

7 

6 

7 

4 

46 

G.  H. 

11. 

7 

4 

7 

6 

9 

6 

7 

8 

10 

57 

R.  K. 

12. 

1 

5 

7 

1 

6 

5 

7 

2 

7 

40 

M.  R. 

13. 

4 

4 

9 

8 

9 

6 

4 

7 

6 

53 

M.  C. 

14. 

6 

4 

6 

9 

9 

7 

10 

6 

5 

56 

E . R. 

15. 

3 

3 

8 

4 

7 

7 

9 

5 

6 

49 

L.  H. 

16. 

3 

2 

1 

3 

4 

3 

4 

6 

4 

27 

E.  D. 

17. 

3 

5 

3 

3 

6 

3 

7 

2 

7 

36 

D.  S. 

18. 

5 

2 

1 

1 

4 

4 

6 

6 

6 

30 

Totals 

93 

92 

103 

107 

127 

115 

131 

116 

121 

912 

Means 

1 

5.1 

5.1 

5.7 

6.0 

7.1 

6.4 

7.3 

6.4 

6.7 

50.7 

S.  D. 

2 

.37 

2.33 

2.58 

2.66 

1.20 

1.58 

1.73 

2.03 

1.90 

11.3 

* 


Sub-totals  for  scores  in  practice  periods  2 through  9 


Table  XXVII 

RAW  SCORES  OF  SET'  SHOT  FIVE  FOR  INDIVIDUAL  SUBJECTS 


IN 

GROUP 

IV, 

THE  ONE-DAY-PER- 

WEEK- 

■GROUP 

Names 

No.i 

1 

2 

3 

Practice  Periods 
4 5 6 

7 

8 

9 

*Sub- 

Totals 

N.  F. 

1. 

6 

7 

4 

8 

7 

9 

9 

8 

7 

59 

L.  L. 

2. 

5 

10 

7 

9 

3 

8 

9 

10 

7 

63 

M.  S. 

3. 

7 

9 

7 

8 

5 

10 

8 

7 

7 

61 

J.  C. 

4. 

8 

8 

5 

5 

4 

8 

7 

5 

9 

51 

L.  G. 

5. 

7 

7 

4 

8 

6 

7 

7 

10 

6 

55 

K.  B. 

6. 

5 

8 

7 

9 

9 

7 

8 

10 

6 

64 

R.  B. 

7. 

7 

8 

4 

4 

6 

9 

9 

6 

6 

52 

J.  C. 

8. 

3 

6 

5 

8 

9 

6 

9 

7 

9 

59 

H.  S. 

9. 

9 

7 

6 

3 

2 

5 

9 

8 

5 

45 

B.  F. 

10. 

3 

2 

7 

7 

8 

7 

6 

9 

9 

55 

B.  J. 

11. 

7 

8 

9 

8 

6 

6 

7 

7 

9 

60 

B.  K. 

12. 

3 

5 

4 

8 

8 

8 

8 

9 

6 

56 

N.  B. 

13. 

9 

3 

7 

6 

8 

7 

10 

3 

10 

54 

J.  K. 

14. 

5 

7 

6 

7 

2 

9 

6 

10 

6 

53 

G.  M. 

15. 

7 

c; 

o 

5 

4 

5 

9 

4 

3 

5 

40 

M.  R. 

16. 

5 

3 

3 

3 

5 

5 

3 

4 

4 

30 

D.  M. 

17. 

4 

2 

7 

5 

4 

3 

3 

4 

5 

33 

H.  A. 

18. 

5 

5 

7 

4 

7 

5 

5 

5 

7 

45 

Totals 

105 

110 

104 

114 

104 

128 

127 

lSTT 

123 

935 

Means 

5.8 

6.1 

5.8 

6.3 

5.8 

7.1 

7.1 

7.0 

6.8 

51.9 

S.  D. 

1.98 

2.37  1 

.48 

2.12 

2.10 

1.84  1 

.95  2 

.26 

1.82 

9.8 

-> 


Sub-totals  for  scores  in  practice  periods  2 through  9 


BILLIARD  SCORES 


NAME: DATE: TIME: 

GROUP:  TEST: 


Shot  No. 

Right  Side  Scores 

Totals 

Left  Side  Scores 

Totals 

- 

Total  Right  Side  Score 

Total  Left  Side  Score 

V'  Successful  Shot 

0 Unsuccessful  Shot 

Total  Right  Side  Score 

Total  Score 

BILLIARD  SCORES 

NAME: DATE: TIME: 


GROUP: TEST: 


Shot  No. 

Right  Side  Scores 

Totals 

Left  Side  Scores  Totals 

- 

- 

Total  Right  Side  Score 

*- 

Total  Left  Side  Score 

>/  Successful  Shot 

Total  Right  Side  Score 

0 Unsuccessful  Shot 

Total  Score 

/ 
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